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Logical approaches to imprecise probabilitiesThis special issue of the International Journal of Approximate Reasoning (IJAR) collects several recent
works in logical approaches to imprecise probabilities. It contains six articles. The ﬁrst four articles deal with
probabilistic logics, focusing on probabilistic independence relations, an application in the Semantic Web, an
application in formalizing agent behavior, and on approximate conditional probabilities. The last two articles
present two approaches that are especially based on possibility theory, focusing on uncertain default reasoning
and on a generic logic for reasoning with linear constraints.
The paper by Cozman, de Campos, and da Rocha explores probabilistic logics under probabilistic indepen-
dence relations. After reviewing propositional probabilistic logics without and with probabilistic indepen-
dence, Cozman et al. present graph-theoretic representations for propositional probabilistic logic with
independence. They also provide complexity results and algorithms for their formalism. Furthermore, they
examine a restricted ﬁrst-order probabilistic logic generalizing relational Bayesian networks.
The paper by Lukasiewicz is directed towards the application of probabilistic logics in the Semantic Web. It
presents novel probabilistic description logic programs for the Rules, Logic, and Proof layers of the Semantic
Web, which combine probabilistic logic programs, probabilistic default theories, and the description logics be-
hind OWL Lite and OWL DL. In addition to handling probabilistic uncertainty, the approach also allows for
dealing with default knowledge. The paper analyzes the semantic properties of the new formalism and also
provides algorithms for solving its main computational tasks.
The paper by de Carvalho Ferreira, Fisher, and van der Hoek is directed towards the application of prob-
abilistic logics to formalize agent behavior under probabilistic uncertainty. The paper proposes a probabilistic
modal logic in which the probabilities of the possible worlds range over a ﬁnite domain of values. The new
logic is compact, implying that the agent has to consider only ﬁnitely many possibilities for probability distri-
butions during a reasoning task. The paper also provides a sound, compact, and complete axiomatization for
the new logic, and it discusses an implemented decision procedure.
The paper by Rasˇkovic´, Markovic´, and Ognjanovic´ presents a probabilistic logic for reasoning about
approximate conditional probabilities. The logic allows for statements of the form CPPs(a,b), CP6s(a,b),
and CPs(a,b) with the intended meaning ‘‘the conditional probability of a given b is at least s’’, ‘‘at most
s’’, and ‘‘approximately s’’, respectively. The paper deﬁnes a possible worlds semantics with a ﬁnitely additive
probability measure on sets of worlds and provides a strong completeness result. Formulas of the form
CP1(a,b) may be used to model defaults. The decidability of the logic is also proved.
The paper by de Saint-Cyr and Prade presents an approach to uncertain default rules, which is based on
possibility theory for representing both uncertainty and defeasibility. The approach preserves the distinction
between the defeasibility and uncertainty semantics by a two steps processing. Default rules express concise
pieces of knowledge having implicit exceptions, which is appropriate for reasoning under incomplete informa-
tion. Additionally, one can express the certainty with which the conclusion of a default rule holds when it
applies. The paper also describes an application in persistence modeling.
The paper by Wilson presents a generic logic for reasoning with linear constraints that represent uncer-
tain information. The approach is explored for several diﬀerent underlying uncertainty logics. The paper0888-613X/$ - see front matter  2007 Elsevier Inc. All rights reserved.
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2 Editorial / Internat. J. Approx. Reason. 49 (2008) 1–2concentrates especially on a possibilistic logic representation of uncertain linear constraints, a lattice-valued
possibilistic logic, an assumption-based reasoning formalism, and a Dempster-Shafer representation, proving
some fundamental results for these extended systems. The results on extending uncertainty formalisms also
apply to a very general class of underlying monotonic logics.
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